90                 The Birth and Death of the Sun

possesses certain "weak spots" which are usually known as
resonance channels. It was shown by Gurncy that, in the
processes of nuclear bombardment, the penetration of the
barrier by the incident particles can be considerably facili-
tated if their energy is exactly the same as the energy
corresponding to one of the harmonic vibrations within the
bombarded nucleus itself. These harmonic vibrations of
the struck nucleus are of the same kind as those of a bell
or tuning-fork struck by a hammer, and this phenomenon
is known as nuclear resonance because of its similarity to
the resonance phenomena in ordinary mechanics, in which
the amplitude of vibration rapidly increases if the vibrat-
ing body is subjected to a sequence of shocks following-
each other within a certain definite period.

The study of various nuclear reactions revealed that
many nuclei actually possess such "resonance channels"
and can be disintegrated much more easily if the bombard-
ment is carried out with projectiles of just the proper
energy. In many cases the use of "resonance bombardment"
can increase the probability of disintegration by a factor
of many hundreds or even thousands; but it must not be
forgotten that all these increases of disintegration efficiency
that result from using either extremely high energies or
especially selected "resonance values" pertain only to the
probability of penetration alter the head-on collision has
taken place. There always remains the unfavourable ratio
of one to a thousand as far as the probability of such a col-
lision is concerned, which makes the total efficiency ex-
tremely small in any case.

All these considerations, taken together, mean that
nuclear transformations produced by bombardment with
fast-moving charged particles must necessarily have a very